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Claim Amendments 

Please amend claims 26, 29, 31, 33, and 34 as follows: 
Please cancel claims 1-25, 32 and claims 35-51 as follows: 
Please add new claims 52-93 as follows: 
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Listing of Claims 

claims 1-25 (canceled) 

26, (currently amended) A method for fabricating a 
microelectronic product comprising: 

providing a substrate having formed thereover a copper 
containing conductor layer;. 

forming a dielectric on the copper containing conductor 
layer; 

forming an opening extending into the dielectric layer and 
over the co[[o]]^er containing conductor layer; 

forming a sidewall protecting layer in the opening; 

treating the copper containing conductor layer with a 
hydrogen containing plasma to form a hydrogen containing plasma 
treated copper containing conductor layer; and 

treating the hydrogen containing plasma treated copper 
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containing conductor layer with an argon plasma to form a fully 
treated copper containing conductor layer - 

27. (original) The method of claim 26 wherein the hydrogen 
containing plasma is selected from the group consisting of 
hydrogen plasmas and ammonia plasmas. 

28. (original) The method of claim 26 further comprising forming 
upon the fully treated copper containing conductor layer a second 
conductor layer. 

29. (currently amended) The method of claim 28. [[26]] wherein the 
second conductor layer is formed employing a vapor deposition 
method employing a metal and carbon containing source material. 

30- (original) The method of claim 26 wherein the dielectric 
layer is a low dielectric constant dielectric layer. 

31. (currently amended) The method of claim 30 [[27]] wherein the 
dielectric layer has a dielectric constant less than about 3,0. 

32, (canceled) 
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33. (currently amended) The method of claim 2iS ([31]] wherein the 
sidewali protecting layer is formed by a process selected from 
the group consisting of CVD, PECVD, HDP, SOG and ALD process, 

34. (currently amended) The method of claim 26 [[32]] wherein 
the sidewali protecting layer is formed by PECVD process • 

Claims 35-51 (canceled) 

52. (new) The method of claim 26^ further comprising forming a 
recessed portion on the first conductor layer . 

53. (new) The method of claim 52 wherein the recessed portion is 
less than about 800 angstroms. 

54. (new) The method of claim 26 wherein the hydrogen containing 
plasma and the argon plasma are provided at about the same radio 
frequency source power and bias power - 

55. (new) The method. of claim 26 wherein the hydrogen containing 
plasma and the argon plasma are provided with a radio frequency 
source power is from about 600 to about 800 watts and a bias 
power is from about 10 to about 100 watts - 
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56. (new) The method of claim 26, wherein the sidewall 
protecting layer has a dielectric constant greater than about 
4.0. 

57 • (new) The method of claim 26, wherein the sidewall protecting 
layer is an oxygen containing layer* 

58. (new) The method of claim 26, wherein the sidewall protecting 
layer is an nitrogen containing layer. 

59. (new) The method of claim 26, wherein the sidewall protecting 
layer is a hydrogen containing layer. 

60. (new) The method of claim 28, wherein the second conductor 
layer is a barrier layer lining the opening having a thickness on 
the bottom less than on the sidewalls. 

61. (new) The method of claim 60, wherein the barrier layer is a 
layer selected from the group consisting of TaN, WN, TIN and CrN. 

62. (new) The method of claim 60, wherein the barrier layer is a 
TaN layer. 
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63. (new) The method of claim 60, wherein the barrier layer 
comprises multi-layers of conductor material containing layers. 

64- (new) The method of claim 26, further comprising forming a 
copper containing layer to fill the opening. 

65, {new) A method for fabricating a microelectronic product 
comprising: 

providing a substrate having formed thereover a copper 
containing conductor layer; 

forming a dielectric on the copper containing conductor 
layer; 

forming an opening extending into the dielectric layer and 
over the copper containing conductor layer; 

treating the copper containing conductor layer with a 
hydrogen containing plasma to form a hydrogen containing plasma 
treated copper containing conductor layer; 
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treating the hydrogen containing plasma treated copper 
containing conductor layer with an argon plasma to form a fully 
treated copper containing conductor layer; and, 

forming upon the fully treated copper containing conductor 
layer a second conductor layer; 

wherein the second conductor layer is formed employing a 
vapor deposition method employing a metal and carbon containing 
source material. 

66- (new) The method of claim 65 wherein the hydrogen containing 
plasma is selected from the group consisting of hydrogen plasmas 
and ammonia plasmas. 

67* (new) The method of claim 65 wherein the dielectric layer is 
a low dielectric constant dielectric layer. 

68. (new) The method of claim 67 wherein the dielectric layer 
has a dielectric constant less than about 3.0. 

69. (new) The method of claim 65, further comprising forming a 
sidewall protecting layer in the opening. 
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70. (new) The method of claim 69, wherein the sidewall 
protecting layer is an oxygen containing layer. 

71. (new) The method of claim 69, wherein the sidewall 
protecting layer is a nitrogen containing layer, 

72. (new) The method of . claim 69, wherein the sidewall 
protecting layer is a hydrogen containing layer, 

73. (new) The method of claim 69 wherein the sidewall protecting 
layer is formed by a process selected from the group consisting 
of CVD, PECVDr HDP, SOG and ALD process. 

74. (new) The method of claim 69 wherein the sidewall protecting 
layer is formed by PECVD process. 

75 • (new) The method of claim 69, wherein the sidewall 
protecting . layer has a dielectric constant greater than about 
4.0. 

76. (new) The method of claim 65, further comprising forming a 
recessed portion on the first conductor layer. 

10 



PAGE 12/21 'RCVD AT 1013/2006 10:20:51 PM [Eastern Daylight 



10-03-' 06 22:40 FROM-TUNG & ASSOCIATES 12485404035 



T-589 P13/21 U-800 



U.S. S.N. 10/626,998 



77, (new) The method of claim 76 wherein the recessed portion is 
less than about 800 angstroms, 

78. (new) The method of claim 65 wherein the hydrogen containing 
plasma and the argon plasma are provided at about the same radio 
frequency source power and bias power* 

79, (new) The method of claim 65 wherein the hydrogen containing 
plasma and the argon plasma are provided at a radio frequency 
source power from about 600 to about 800 watts and a bias power 
from about 10 to about 100 watts. 

80. (new) The method of claim 65, wherein the second conductor 
layer is a barrier layer lining. the opening having a thickness on 
the bottom less than on the sidewalls. 

81, (new) The method of claim 65, wherein the barrier layer is a 
layer selected from the group consisting of TaN, WN, TiN and CrN» 

82. (new) The method of claim 65, wherein the barrier layer is a 
TaN layer. 
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83. (new) The method of claim 65, wherein the barrier layer 
comprises multi-layers of conductor material containing layers- 

84. (new) The method of claim 65, further comprising forming a 
copper containing layer to fill the opening, 

85. (new) A method for fabricating a microelectronic product 
comprising: 

providing a substrate having formed thereover a copper 
containing conductor layer; 

forming a dielectric on the copper containing conductor 

layers- 
forming an opening extending into the dielectric' layer and 

over the cooper containing conductor layers- 
treating the copper containing conductor layer with a 

hydrogen containing plasma to form a hydrogen containing plasma 

treated copper containing conductor layer; and 

treating the hydrogen containing plasma treated copper 
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containing conductor layer with an argon plasma to form a fully 
treated copper containing conductor layer; 

wherein the hydrogen containing plasma and the argon plasma 
are provided with a radio frequency source power from about 500 
to about 800 watts and a bias power from about 10 to about 100 
watts . 

86. (new) The method of claim 85, further comprising forming a 
sidewail protecting layer in the opening, 

87. (new) The method of claim 86, wherein the sidewail 
protecting layer is an oxygen containing layer. 

88. (new) The method of claim 86, wherein the sidewail 
protecting layer is a nitrogen containing layer. 

89 » (new) The method of claim 86, wherein the sidewail 
protecting layer is a hydrogen containing layer. 

90. (new) The method of claim 8 6, wherein the sidewail 
protecting layer has a dielectric constant greater than about 
4.0, 
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,91. (new) The method of claim 85 wherein the hydrogen containing 
plasma is selected from the group consisting of hydrogen plasmas 
and ammonia plasmas* 

92, (new) The method of claim 85 further comprising forming upon 
the fully treated copper containing conductor layer a second 
conductor layer* 

93, (new) The method of claim 85 wherein the second conductor 
layer is formed employing a vapor deposition method employing a 
metal and carbon containing source material • 
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